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1. Phototriggered Experiment of PMMA-based System

Material preparation: Polymethyl methacrylate (PMMA) (MW=15000) was purchased from ACROS
Organics. The composite was prepared by mixing the solution of photo-initiator [-2959 (101.2g/L) and
metal salt CF3COOAg (33.267g/L) with PMMA (78g/L) at a ratio of 1:3:1(v) in acetone. The film

deposition and photo-irradiation procedures are the same as the DNA-CTMA-based samples.

Fig. S1(a) is the absorption spectra of the PMMA system. With 0.5 min of irradiation, an absorption
band is displayed around 432 nm. As the irradiation time increases, multiple absorption peaks emerge
at a shorter wavelength around 377 nm and longer wavelengths around 456 nm and 498 nm, which are
ascribed to the excitation of extra modes in NP aggregates. The peaks at 377 nm and 498 nm grow
monotonically with irradiation time. After 20 minutes of irradiation, the absorption shows a broadened
spectral profile. Fig. S1(b) is the TEM image of PMMA systems after photoirradiation for 60 minutes.
We can observe multiple Ag NPs are grouped as clusters of various sizes in the PMMA matrix. One
cluster region is enlarged, which displays several small Ag NPs aggregated in an area with close
proximity. The histogram of particle sizes is shown in Fig. S1(c). The NP diameter ranges in a wider
spectrum with a maximum diameter up to 22 nm. Multiple clusters of NPs are randomly distributed in
the PMMA matrix with an average size of 75 nm.
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Figure S1. (a) The optical absorption of the PMMA/Ag composite under different photo-
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irradiation time. (b) TEM images of the PMMA/Ag sample. One cluster region is enlarged, which
displays several small Ag NPs aggregated in an area with close proximity. Multiple clusters of
NPs are randomly distributed in the PMMA matrix with an average size of 75 nm. (c¢) The particle
size statistics show the NP diameter ranges in a wider spectrum with a maximum diameter up to
22 nm.

2. Phototriggered Experiment of CTMA-based System

Material preparation: The composite was prepared by mixing the solution of photo-initiator 1-2959
(101.2g/L) and metal salt CF3COOAg (33.267g/L) with CTMA (291.822g/L) at a ratio of 1:3:0.6(v)
in ethanol. The film deposition procedures and photo-irradiation procedures are the same as the DNA-
CTMA-based samples. Due to much thicker film in one deposition, more layers were deposited to
increase the film thickness.

Fig. S2 is the absorption spectra of the CTMA-based system. Under photoirradiation, no evident
absorption peaks were observed after light irradiation of 30 minutes.

0.5

—— 0 min
—— 1 min
—— 3 min
——5min
—— 10 min
15 min
20 min
30 min

0.4

IS
N

300 350 400 450
Wavelength (nm)

Absorption (a.u.)

Figure S2. Absorption spectra of CTMA-based film under different irradiation time
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